We examine the underpricing and long-term performance of Swiss initial public offerings (IPOs) from 1983 to 2000. The average market adjusted initial return is 34.97%. Our results support the ex ante uncertainty hypothesis, the signalling hypothesis and, to some extent, the market cyclicality hypothesis as possible explanations for the underpricing phenomenon. We also report evidence for lower initial returns under increased competition among investment banks, and more accurate pricing when book-building is used. To measure the long-term performance of Swiss IPOs, we compute buyand-hold abnormal returns as well as skewness-adjusted wealth ratios. In contrast to previous findings for the U.S. and Germany, we do not find a strong continuous underperformance of Swiss IPOs in the aftermarket. If there was any evidence for underperformance at all, Swiss IPOs show poor returns only in the very long-run after 48 months of trading.
Introduction
A large number of studies examined the performance of initial public offerings (IPOs). While there has been a growing empirical literature for countries outside the U.S. in recent years, most studies still analyzed U.S. data. The typical patterns documented in these studies are underpricing and long-run underperformance. For example, using U.S. data from 1980 to 2001, Welch and Ritter (2002) report that, at the end of the first day of trading, IPOs traded at 18.6% (on average) above the price at which the company sold them. Nevertheless, over three years the average IPO underperformed the CRSP value-weighted index by 23.4%. This paper examines these effects for the Swiss IPO market. Similar to previous studies, we also document the existence of significant short-run underpricing. In contrast to the U.S. evidence, however, this initial underpricing persists for quite a long period of time, i.e., issuing firms do not significantly underperform in the medium-and long-term. If there was any evidence for underperformance at all, Swiss IPOs show poor returns only in the very long-run after 48 months of trading.
Empirical evidence for the Swiss IPO market is interesting for several reasons. First, the Swiss equity market is one of the largest in Europe, with a share of approximately 8 percent of total European market capitalization. More important, apart from the United Kingdom, Switzerland is the only major stock market in Europe outside the Euro-zone. As in most other countries, the Swiss IPO market was quite active during the technology boom starting in the mid 1990s. Advantages of a listing in Switzerland included not only the well-known internationality of the market place, but also a large number of investment companies and specialized funds as well as relatively low listing charges. Second, there are only a few studies specifically examining the performance of Swiss IPOs. In fact, we are aware of only two thorough studies by Bill (1991) and Kunz and Aggarwal (1994) . Recently, Schuster (2001) included a limited sample of Swiss IPOs in an extensive study of pan-European IPOs. Third, the Swiss capital market has undergone many institutional changes. The seven Swiss stock exchanges were consolidated into the SWX Swiss Exchange in 1993. Trading of shares and derivative instruments from foreign issuers started in 1995. A fully computerized trading system for stocks, bonds, and derivatives was introduced in 1996. However, by far the most important institutional change was the establishment of the SWX New Market in January 1999. This market segment is reserved for growth companies with good "investment stories"; it has the specific purpose of making it easier for young companies to gain entrance to the capital mar-3 ketplace. Accordingly, there are much less stringent listing requirements in place with respect to the amount of required equity capital, the length of the firm history, or the record of profitability. On the other hand, the SWX New Market has stricter rules regarding information disclosure and transparency. Similar market segments have been established in other major European stock markets, such as the Neuer Markt in Germany, the Nouveau Marché in France, or the Nuovo Mercato in Italy. All these markets boosted extraordinary performance from inception until mid-2000, when the new economy bubble finally bursted. By the end of 2000, the number of companies listed on the SWX New Market has grown to 17. Our sample covers all companies from the growth segment and hence allows a comparison between these firms and the behavior of IPOs on the main segment of the Swiss stock exchange.
A final interesting observation is that investment banks changed their methods for conducting going publics. Swiss firms in general used the fixed price offer method, in which case potential investors specify the number of shares to which they wish to subscribe at a preannounced price. Tender offers, where the applicants specify a price (at or above a minimum price) and a quantity of shares, were rarely used in Switzerland. More recently, however, Swiss firms have followed an international trend and switched to a book-building mechanism. Book-building refers to the collection of bids from investors, which is based on an indicative price range, the issuing price being fixed after the bid closing date. The principal intermediaries involved in a book building process are the IPO candidate, the lead manager and syndicate members who are eligible to act as underwriters. The syndicate members decide the indicative price range and the investors decide the price of the issue through a tender method. Long-term investors usually benefit from preferential treatment in the allocation of shares in order to guarantee a stable aftermarket performance. This recent trend on the Swiss IPO market is interesting in light of the findings by Loughran, Ritter and Rydquist (1994) . They report an average 37% underpricing for fixed price offers, 27% for tender offers, and only 12% for book-building.
We examine whether book-building also leads to more accurate pricing for Swiss IPOs.
Apart from examining the peculiarities of the Swiss IPO market, we also shed light on the difficulties of measuring long-term abnormal returns from an asset pricing standpoint. We measure secondary market returns up to 120 months of trading after going public. This is a much longer sample period than usually applied in the literature, but at the same time makes statistical inferences even more challenging. In the light of extreme skewness and severe 'bad-model' problems, we report buy-and-hold abnormal returns (BHARs) as well as skewness-adjusted wealth relatives (WRs). As robustness checks we also compute cumulative ab-normal returns (CARs) and conduct intercept tests using time series regressions. This is interesting for itself, because all techniques have distinct economic implications and statistical properties. Therefore, we devote a short section to discuss the pros and cons of each method.
The comparison of the empirical results from different methods should be interpreted as an important check for consistency, as forcefully demonstrated by Gompers and Lerner (2001) .
The remainder of this paper is organized as follows. Section 2 contains a data description.
Section 3 examines the short-run underpricing of Swiss IPOs and tests a variety of possible explanations for this phenomenon. Section 4 contains an extensive analysis of the long-term performance of Swiss IPOs up to 120 months in the aftermarket. Section 5 concludes. Figure 1 shows the number of Swiss IPOs on all different segments of the Swiss Stock Exchanges during the 1962 to 2000 period. Including the 34 investment companies, there were 225 firms going public during this period of time. The most apparent observation is that the number of IPOs varies substantially from year to year. A clear trend towards going public can only be observed since the mid-1980s. Specifically, there were two notable IPO waves, one from 1985 to 1988, and the other from 1996 to 2000. In contrast, when the investment companies are excluded, there were no IPOs that took place during the 1991/92 recession. Since 1991 the number of investment companies that has gone public increases steadily. These companies concentrate on specific sectors and themes (e.g.,venture capital and hedge funds).
Data description
Because of their special purpose as investment vehicles, we exclude them from our analysis.
[ Figure 1 : Swiss initial public offerings (IPOs): 1962 (IPOs): -2000 For reasons of data availability, our analysis also excludes all IPOs before 1983. In addition, many of the early IPOs do not fulfill all data requirements to be included in our sample. Accordingly, our sample contains the 150 Swiss IPOs from 1983 to 2000. For the 1983 to 1989 period we combine the data from Mettler (1990) , Bill (1991) , and Kunz (1991) . The data for 1990 to 1993 are from Thommen (1996) , and the data for 1994 to 2000 are from various publications of Bank Vontobel. From this sample of 150 IPOs we had to exclude another 31 firms due to insufficient data or other firm-specific reasons. One firm, Kardex AG, issued both bearer shares and participation notes in their IPO. Hence, it shows up twice in our sample.
This leaves us with a final data set of 120 new issues for our analysis of short-term perform-ance. To examine the long-term performance of Swiss IPOs, we had to exclude another 11 firms due to data limitations, leaving a reduced sample of 109 firms.
Our sample is unique for three reasons. First, it contains the 17 firms listed on the SWX New Market. This enables us to examine whether the performance of Swiss IPOs depends on the segment on which a firm is being listed. Second, and perhaps more important, our extensive data set allows us to examine long-term performance on secondary markets up to 10 years.
Since our sample starts as early as 1983, we examine long-term performance over both IPO waves since then. Finally, we have been very careful to avoid potential biases in measuring long-term returns. To avoid any survivorship bias, we include in our sample the 5 firms that went bankrupt during the 120 months aftermarket period. In all cases we assume investors suffered a complete loss of their claims. In addition, 11 firms were delisted due to mergers or acquisitions during the sample period. In the case of a cash offer, we assume shareholders invest their proceeds in the respective benchmark index. If, however, an exchange of shares was offered, we assume that shareholders accepted the offer and became shareholders in the new venture. To provide some general information about our sample, Table 1 shows the composition according to sectors. Evidently, the sample is evenly split between industrials and services. Finally, Table 2 shows that, taken together, the 119 sample firms issued shares worth 32bn Swiss francs. In contrast, the combined value at the end of the first trading day was 36.1bn Swiss francs. Accordingly, issuing firms left roughly 4.1bn Swiss francs on the table. The issuing size varies strongly across the sample. The smallest IPO was Intersport Holding AG, with an issuing volume of merely 5.66m Swiss francs. In contrast, Swisscom boosted an issuing volume of 8.6bn Swiss francs, accounting for almost 25% of the total sample IPO volume.
Taken together, the four largest IPOs had an issuing volume of 17.2bn Swiss francs, accounting for almost 50% of all IPOs. A final observation from Table 2 is that small firms suffer from larger underpricing than large firms.
[ Table 2 : Issuing volume of Swiss IPOs (1983 IPOs ( -2000 ] 5 In addition, four firms abolished the duality between their bearer and registered shares and introduced unitary shares. In these cases we link the series of historical share prices with that of the new unitary share.
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3 Underpricing of Swiss IPOs
Empirical methodology
To examine the amount of underpricing, we calculate market-adjusted initial returns. Following previous research, the initial return period covers the first day of trading, i.e., it relates the first closing price to the offering price of an issue. Benchmark-adjusted returns are calculated as the raw return on a stock minus the benchmark return over the first day of trading. Accordingly, the benchmark-adjusted initial return (or abnormal initial return) on IPO i, denoted as AIR i , is defined as follows:
(1)
where P i1 denotes the closing price at the first trading day, P i0 is the offering price, P m1 denotes the closing price of the benchmark index on the first trading day, and P m0 is the previous day's closing price. 6 We use daily returns on the Swiss total market index provided by Datastream as the benchmark. 7 The underlying trading strategy is ex ante implementable and follows a simple rule: Each IPO is bought at the offering price and sold at the closing price of the first trading day. Because there is no ex ante information about a specific weighting scheme, initial returns are equally-weighted, i.e., the same amount of money is invested in every IPO.
[ Figure 2 : Distribution of initial returns (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) ] Figure 2 shows the empirical distribution of benchmark-adjusted initial returns. They range from -7.81% to +287.85%, which implies a strong positive skewness. It is well known that skewness contributes to a misspecification of standard test statistics. To measure whether abnormal initial returns are statistically significant, it is therefore inappropriate to apply a simple t-statistic. Barber and Lyon (1997) document that positive skewness leads to negatively biased t-statistics. 8 Therefore, to conduct significance tests for initial returns, we apply the 6 Given that initial returns are measured only over a single day, we do not correct for differences in beta as required by the CAPM. 7
Alternatively, we also use the Swiss Performance Index as the benchmark. The results are qualitatively the same. 8
Positive skewness in the distribution from which observations arise results in the sampling distribution of t being negatively skewed. This leads to an inflated significance level for lower-tailed tests (i.e., the reported p-values will be smaller than they should be) and a loss of power for upper tailed tests (i.e., the reported p-values will be too large).
7 skewness-adjusted t-statistic suggested by Johnson (1978) . Lyon, Barber, and Tsai (1999) argue that only the bootstrapped application of this skewness-adjusted test statistic yields well-specified test statistics. We follow their approach and report the adjusted t-statistics on the basis of the distribution of bootstrapped resamples. 9 Alternatively, we also report the results of a nonparametric sign test. The null hypothesis is that the number of observed positive initial returns equals the number of negative returns. derpriced. This is also reflected in the high significance of the sign test statistic.
Distribution of initial returns
[ Table 3 : Distribution of initial returns (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) ]
Observing that there were two major IPO waves on the Swiss market, we look at two subsamples, the first one from 1983 to 1990 and the other one from 1994 to 2000. Panel A shows that the market-adjusted mean returns are 53.61% and 18.66%, respectively. Again, both are highly significant. Interestingly, the amount of underpricing is much larger during the early sample years. A Wilcoxon-Mann-Whitney test delivers a p-value of 0.000 for the null hypothesis that the median initial return is equal in both subperiods, indicating that the amount of underpricing of Swiss IPOs has become smaller over time.
Another interesting aspect is to look at the differences between the SWX New Market and the main and local segments of the Swiss stock exchange. We split the sample from 1994 to 2000 9 See Barber, Lyon, and Tsai (1999) , p. 174, for an exact description of the procedure. 10
For German evidence on the underpricing phenomenon see Schmidt, Dietz, Fellermann, Hellmann, Schommer, Tyrell and Wilwerding (1988) , Uhlir (1989) , Göppl and Saurer (1990) , Kaserer and Kempf (1995) and Ljungquist (1994) 
Explaining initial abnormal returns

Methodology
The analysis so far has demonstrated significant underpricing of Swiss IPOs over the period from 1983 to 2000. In this section we examine possible explanations for this phenomenon.
The method used to examine the explanatory power of different hypothesis is ordinary least squares regression. The initial return for each IPO is regressed on variables that proxy for different hypothesis suggested in the literature. Specifically, we estimate cross-sectional regressions of the following type:
where AIR i denotes the market-adjusted underpricing for IPO i, α is a constant, X ki the explanatory variable k for the underpricing of IPO I (k=1,…,n), and ε i an error term. Typically, looking at a cross-section of firms, heteroscedasticity may be a problem. We suspect that the error terms associated with small going publics will have greater variances than those associated with larger firms. Ordinary least squares estimates are consistent in the presence of heteroscedasticity, but conventional standard errors are no longer valid and, hence, the estimators are not efficient. We test for heteroscedasticity using the White covariance test. If the null hypothesis of homoscedasticity in error terms can be rejected at the 5% level, we correct the corresponding t-values using the White covariance matrix estimator. In this case, a regression is marked with "H" (see table 5). 
Explanations for underpricing
We analyze five possible hypothesis for underpricing. Each hypothesis is represented by specific firm proxies, which are collected in the X vector of explanatory variables in equation (2). Table 4 contains a summary of expected relationships between our proxy variables and the magnitude of benchmark-adjusted underpricing. 11 In this section, we provide a brief description of each variable.
[ Table 4 : Proxy variables for tests of underpricing]
Hypothesis H1: Ex ante uncertainty An important rationale suggested in previous research for the underpricing phenomenon of IPOs is the winner's curse explanation, originally proposed by Rock (1986) . Underpricing is the result of asymmetric information between potential investors. Informed investors will only submit orders for the most desirable firms. Because they are well-informed, they are more likely to buy shares when an issue is underpriced. This leads to a positive relationship between the amount of excess demand and the amount of underpricing. In contrast, non-informed investors will be allocated only a small fraction of the most desirable new issues, while they are allocated most of the least desirable new issues. In other words, if non-informed investors get all of the shares which they ask for, it is because the informed investors do not want the shares, i.e., the non-informed face a winner's curse. In order to induce non-informed investors to submit purchase orders, on average, IPOs are underpriced sufficiently to compensate them for the bias in the allocation of new shares. If there was no underpricing, they would suffer negative average initial returns and stay away from the market for IPOs in the future. Welch (1992) proposes a similar argument, where pricing too high might induce investors to fear a 'negative cascade'. Investors attempt to judge the interest of other investors and only request shares when they believe the offering is hot. Pricing just a little too high leaves investors with a too high probability of failure, and they abstain from the issue because other investors also abstain.
12 Rock (1986) posits that the amount of underpricing increases with the ex ante uncertainty about the firm's true value. Unfortunately, we cannot observe ex ante uncertainty. We therefore follow the procedure in Ritter (1984) , McGuiness (1992) , and Aussenegg (1997) and use 11 See Ritter (2002) for an overview. 12
Supporting this hypothesis, Amihud, Hauser, and Kirsh (2001) find that Israeli IPOs tend to be undersubscribed or hugely oversubscribed, but very few issues are moderately oversubscribed.
the ex post standard deviation as a proxy for ex ante uncertainty in our regression analysis.
High volatility of returns is assumed to be an indicator for asymmetric information; higher uncertainty and more pronounced information asymmetries lead to higher volatility. We use as our proxy for uncertainty the standard deviation (VOLA) of excess returns from trading day +2 to +21 after the day of the issue. 13 According to theory, we expect a positive relationship between the amount of underpricing and the ex post volatility (VOLA).
Hypothesis 2: Market cyclicality Many empirical studies, e.g., Ritter (1984) and Lerner (1994) for the U.S. and Uhlir (1989) for Germany, document a positive relationship between the amount of underpricing and the market performance shortly before an IPO. This is closely related to the observation that high initial returns tend to be followed by rising IPO volume.
Periods of high average initial returns and rising issuing volume are referred to as hot markets. The market cyclicality hypothesis posits that the volume of IPOs shows a strong tendency to be high following periods of high stock market returns, i.e., when stocks are selling at a premium relative to their fundamental values. The literature has tended to view increases in the valuation of comparable firms as reflecting improved growth opportunity. 14 In addition, Baker and Wurgler (2000) and Lowry (2002) find that when investors are overoptimistic, firms respond by issuing equity in a 'window of opportunity'. Welch and Ritter (2002) emphasize that the most important unanswered question is why issuing volume drops so dramatically following stock market drops, i.e., why we observe quantity adjustment instead of price adjustment.
We use two proxy variables to characterize the influence of the pre-issue market environment on the magnitude of underpricing: (i) aggregate market performance (MARKET) and (ii) the number of IPOs (NUMBER). MARKET measures the performance of the market index over the period from day -20 to -1, where day 0 denotes the day of the issue. We choose the preceding 20 days because this roughly reflects the period from the start of the book-building process to the first day of trading. We expect a positive relationship between MARKET and the magnitude of underpricing. In contrast, NUMBER measures the number of other IPOs being issued during the period from day -20 to -1 before the day of the issue. Intuitively, a 13 Due to data availability, we use the data from Bill (1991) to cover the time period from 1983 to 1988. He uses the SBC Swiss Market Index to adjust for market movements. Because this index is no longer constructed, for the companies not covered in his study we compute excess returns using the Datastream Total Market Index for Switzerland. 14 See Lucas and McDonald (1990) and Choe, Masulis, and Nanda (1993) for theoretical models.
high number of IPOs indicates a favorable market environment. Therefore, we also expect a positive relationship between NUMBER and the amount of underpricing. A negative relationship could possibly indicate the market's saturation for IPOs.
Hypothesis 3: Signaling Underpriced issues leave a good taste with investors, allowing firms and insiders to sell future offerings at a higher price than would otherwise be the case. This reputational argument has been formalized in different signaling models. 15 Models of this type are ultimately based on the classical analysis by Akerlof (1970) . Issuing firms possess private information about whether they have high or low values. Managers will follow a dynamic issue strategy, in which the IPO is followed by a seasoned equity offering. On the other hand, investors will only submit orders for IPOs when the issuing price does not exceed an average of expected issuing prices of future issues. Akerlof's (1970) analysis implies that only "lemons", i.e., low value firms, tend to find their way to the market. In contrast, high quality IPOs will issue only a small fraction of their total equity capital, withholding the rest for a future seasoned equity offering (SEO).
Following Aussenegg (1997), we collect information from the Swiss stock guide of Finanz und Wirtschaft on whether a firm conducts a secondary offering over the following 24 months after going public. We construct a dummy variable, SEO, which is one if a firm issued new equity in a later stage, and zero if it has not. According to the signalling hypothesis, we expect a positive relationship between SEO and the amount of underpricing. High quality firms accept higher underpricing, "leaving a good taste in investors' mouth" to achieve higher prices in a later secondary offering. Because of data unavailable at the time of our analysis, we eliminate the latest 19 IPOs from our analysis. Therefore, all our regressions that contain SEO as an explanatory variable use only the 100 observations from 1983 to 1998.
We also construct a variable measuring the percentage of total equity capital issued in an IPO, denoted as SHARE. To construct SHARE, we use the data from Kunz (1991) and various publications from Bank Vontobel. According to the signalling hypothesis, we expect a negative relationship between SHARE and the amount of underpricing; a small value of SHARE is interpreted as a positive signal, because a large amount of stock remains with insiders or for a secondary offering.
15 See Allen and Faulhaber (1989) , Welch (1989) and Grinblatt and Hwang (1989) .
Hypothesis 4: Underwriter reputation
In a recent article, Carter, Dark, and Singh (1998) show that IPOs managed by more reputable underwriters are associated with less short-run underpricing. 16 The underwriter reputation hypothesis states that by choosing a highly reputated investment bank as the lead manager, firms could send a credible signal to be a high value IPO. Previous research suggests that underwriter reputation signals the underlying risks of the offering that are impounded in the immediate aftermarket return.
To investigate this hypothesis, we construct two variables: (i) the logarithm of the cumulative issuing volume of all IPOs conducted by an issuing house as the lead manager before the IPO under consideration has taken place (REP), and (ii) the total number of IPOs where an underwriter has been part of the syndicate of issuing banks (IPOBANK). Following Megginson and Weis (1991) , REP gives the lead manager of each IPO the full credit for the total amount underwritten. In contrast, IPOBANK also accounts for the less prestigious positions on the bottom of a tombstone advertisement. 17 Both variables are constructed on the basis of our Swiss data set and may thus be biased with regards to the reputation outside Switzerland. Given that several smaller, regional banks have been active on the Swiss IPO market, this is particularly important for the big investment banks. Given earlier results in the literature, we expect a negative relationship between both REP and IPOBANK and the magnitude of underpricing.
Hypothesis 5: Changes in market environment
The number of an IPO in the sample, denoted as NR above, has been used as a proxy for unspecified changes in the market environment.
However, NR can capture such changes only in a very simplistic way. Therefore, we attempt to find more elaborate proxies and suggest five additional variables:
• NBUNDERW denotes a proxy for the increasing competition among investment banks for equity issues. It is defined as the cumulated amount of investment banks being active on the Swiss IPO market. The intuition follows the banking hypothesis proposed in Beatty and Ritter (1986) . On the one hand, investment banks must underprice
IPOs to maintain good relationships with their buy-side clientele, i.e., potential investors who purchase an issue. On the other hand, if investment banks underprice too heavily, they will loose reputation with potential issuers. This conflict of interest 16 Earlier work is by Beatty and Ritter (1986) and Titman and Trueman (1986) . 17 Carter, Dark, and Singh (1998) develop a new version of the reputation measure originally developed by Carter and Manaster (1990) . By comparing the relative placement of investment banks in the tombstone advertisements over time, they place underwriters into 10 categories.
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would result in some equilibrium underpricing. We suppose that there is a negative relationship between NBUNDERW and the amount of underpricing, i.e., with increasing competition issuing houses reduce underpricing to maintain credibility in the market.
• FIX denotes a dummy variable that takes a value of 1 for fixed price offers, and 0 for tender offers and for IPOs using a book-building mechanism. Averaging across a set of countries, Loughran, Ritter and Rydqvist (1994) report an average 37% underpricing for fixed price offers, 27% for tender offers, and 12% for book-building. In fact, partly because it results in more accurate pricing compared to fixed price offers (where the offer price is set too early) many countries, including Switzerland, have moved to book-building in recent years. Therefore, we expect a positive relationship between FIX and the amount of underpricing.
• BOOK is a dummy variable that takes a value of 1 for IPOs using bookbuilding, and 0 for tender offers and fixed price offers. The intuition behind this proxy is the same as for FIX. Due to the more accurate pricing of bookbuilding, we expect a negative sign for the relationship between BOOK and the amount of underpricing.
• SWX denotes a dummy variable that takes a value of 1 for the 17 IPOs listed on the SWX New Market since its inception in 1999, and 0 for all other IPOs on the main and local segments. The analysis above has demonstrated that underpricing has been more pronounced on the growth segment than on the established segments. Consequently, we expect a positive relationship.
• OWN is a dummy variable that takes a value of 1 if an underwriter goes public itself, and 0 for all other IPOs. 18 The use of this proxy is motivated by the investment banker's monopsony power hypothesis proposed by Baron and Holmström (1980) and Baron (1982) . Investment banks will take advantage of their superior knowledge of market conditions to underprice offerings, which permits them to expend less effort and ingratiate themselves with buy-side clients. This implies that investment banks would underprice themselves by less than other IPOs of similar size, i.e., a negative sign in our regression analysis can be expected. However, earlier work by Muscarella and Vetsuypens (1989) shows that this hypothesis cannot be verified for U.S. data. Of course, the monopsony power hypothesis is closely related to the competition between cates the adjusted R-square, the sample size, and the F-statistic for the joint significance of our variables (in the multivariate case). The null hypothesis of homoscedasticity had to be rejected for several regression specifications. In these cases, we report heteroscedasticity consistent estimates using the White covariance matrix (indicated by "H" in the first column).
In a univariate regression of market-adjusted underpricing on VOLA, the estimated coefficient is positive, but insignificant. Similarly, regressing the market-adjusted initial return on either MARKET or NUMBER, neither explanatory variable is statistically significant. In contrast, both variables SEO and SHARE, show up statistically significant, with the sign of the coefficients as suggested by the signalling hypothesis. Our results also show that both REP and IPOBANK are significant at conventional levels, with the sign of the relationship as expected by the underwriter reputation hypothesis. Turning to the variables which describe changes in the market environment, the observation that the SWX dummy turns out insignificant is a little surprising. It has been shown above that the underpricing of IPOs on the SWX New Market was higher than that of IPOs on the main (and local) segment in recent years.
However, in the early sample period (when the SWX New Market was not yet in place), substantial underpricing was a common phenomenon on the main segment as well. As expected, there is a negative relationship between our proxy for competition among investment banks, NBUNDERW, and the magnitude of underpricing. The proxies for the type of issuing mechanism, FIX and BOOK, have positive and negative regression coefficient, respectively. This is consistent with the observation by Loughran, Ritter, and Rydqvist (1994) that book-building leads to more accurate pricing. In our Swiss sample, on average, fixed offers have a more than 30% higher underpricing. Unfortunately, OWN is the exception in the sense that its coefficient is significant, but with he wrong sign. However, only three banks in our sample conducted their own IPO. The negative sign on OWN may indicate a lack of experience at the time when they went public. In fact, for all three banks their own IPO was the first issue they ever managed. Finally, it should be noted that the adjusted R-squares of univariate regressions are rather modest, explaining between 1% and 9% of the cross-sectional variation in the amount of underpricing.
We now turn to the multivariate regressions. We test a variety of different specifications, and variables. The only important change is that MARKET becomes significant once SEO is excluded. We interpret this as weak evidence for the market cyclicality hypothesis.
[ Table 5 : Empirical results for tests of underpricing]
To summarize, our analysis strongly supports the ex ante uncertainty hypothesis (or information hypothesis) and the signalling hypothesis as possible explanations for the underpricing phenomenon on the Swiss IPO market. There is also some evidence for the market cyclicality hypothesis. Unfortunately, the reputation hypothesis must be rejected in a multivariate regression setup. Finally, we report evidence for lower initial returns under increased competition among investment banks, and more accurate pricing when book-building is used.
Secondary market performance
Methodological issues
Using a large data set, Ritter (1991) presents impressive evidence for the poor long-run performance of U.S. initial public offerings. Loughran and Ritter (1995) , using an even larger sample of U.S. IPOs and applying different benchmark portfolios to measure abnormal returns, come to the same result. They conclude raising the warning flag that "investing in firms issuing stock is hazardous to your wealth". 20 Brav and Gompers (1997) report that the underperformance comes primarily from small, non-venture backed IPOs. In a recent study for the long-run performance of German IPOs Stehle, Erhardt, and Przyborowsky (2000) show that size portfolios and matching stocks are better benchmarks than market portfolios. Interestingly, using buy-and-hold abnormal returns and accounting for the size effect, they report a long-run underperformance for German IPOs of roughly -6% over three years. This is substantially below the corresponding numbers documented for U.S. data. For example, also using buy-and-hold abnormal returns, Loughran and Ritter (1995) calculate a -26.9% underperformance against matched firms in three years.
We use a variety of different methods to measure the long-term performance of Swiss IPOs.
In all cases we apply standard event-study methodologies. Previous studies by Brav and Gompers (1997) , Sapusek (2000) and Schuster (2001) , among others, show that long-term IPO performance is sensitive to the benchmark employed. Throughout the empirical analysis, we therefore apply two different benchmarks. On the one hand, we use the Swiss Performance Index (SPI), a value weighted index which contains all quoted stocks of domestic companies. 21 On the other hand, we use the Vontobel Small Companies Index (VSCI), a widely recognized benchmark index for Swiss small caps throughout the industry. The VSCI comprises listed companies whose market capitalization is no more than 0.2% of total market capitalization." 22 Due to the limited number of comparable firms we cannot apply the matching-firm and matching-portfolio technique suggested by Brav and Gompers (1997) , among others.
Before we present our empirical results, we shall briefly discuss some important general issues associated with determining long-term stock performance. In a recent paper, Fama Fama's (1998) proposition is strengthened by his convincing evidence that, even viewed individually, most anomalies are at best weak. Most importantly, long-term performance studies are always contaminated by a bad-model problem, which results from the empirical observation that all models for expected returns are only incomplete descriptions of the underlying cross-sectional risk-return relationship. This is a crucial problem, because market efficiency can only be tested jointly with a model for expected returns. The bad-model problem is negligible for event studies with short observation periods, but grows with the measurement horizon. Looking at cumulative monthly abnormal returns (CARs), this is easy to see. A spurious abnormal average return in a single month becomes statistically significant in CARs measured over multiple periods. This is because the average of the CAR grows linear in the measurement horizon, while the standard error only grows with the square root of the measurement horizon. The problem is even more severe with long-term buy-and-hold abnormal returns (BHARs). In this case, the average abnormal return grows exponentially instead of linear.
Interestingly, average monthly abnormal returns (CARs) and buy-and-hold abnormal returns (BHARs) can produce different inferences on the same set of data. 24 One problem with CARs is that they do not represent an ex ante applicable investment (trading) strategy, i.e., they do not accurately measure the return to an investor who holds a security for a long post-event period. Since investor experience is important, most empirical studies report long-term buyand-hold returns (BHARs). The problem with BHARs, however, is that by compounding (multiplying) monthly returns long-term BHARs are severely skewed. As described above, 23 See Fama (1998), p. 296. 24 See Barber and Lyon (1997) for a more detailed discussion. Barber, Lyon, and Tsai (1999) suggest a skewness-adjusted test statistic, but even then one fails to correct fully for the correlation of returns across events not absorbed by the model used to adjust for expected returns. Clearly, this problem also grows with the measurement horizon. 25 In contrast, using CARs, the mean and the variance of the time series of average abnormal returns can be used to test the average monthly response of the prices of event stocks in the usual way even for a long measurement period. A final methodological issue to be considered is that CARs require monthly rebalancing, which may lead to an inflated longhorizon return on the reference portfolio. This is likely to be attributed to bid-ask bounce and nonsynchronous trading. 26 Blume and Stambaugh (1983) refer to this as the 'rebalancing bias'.
To give a complete picture of the long-term performance of Swiss IPOs, we test a variety of different methodologies and compare their results. We put our emphasis on buy-and-hold abnormal returns and wealth relatives. Given that wealth relatives tend to be strongly upward biased, we compute volatility-adjusted wealth relatives using the technique proposed by Jakobson and Voetman (2001). Loughran and Ritter (1995) and Brav and Gompers (1997) do not present direct statistical inferences from long-term buy-and-hold returns. In contrast, using the bootstrap procedure proposed by Barber, Lyon, and Tsai (1999), we again compute skewness-adjusted test statistics for the null hypothesis of zero abnormal returns. To double-check the consistency of our results, we also briefly discuss cumulative monthly abnormal returns (CARs) as well as the magnitude of intercepts from simple factor model regressions. These approaches have the advantage that long-term inferences are based on monthly average returns. To avoid any biases, we exclude the initial IPO returns from the first day of trading throughout the long-term analysis.
Buy-and-hold abnormal returns
In this section we examine the impact on investors' wealth if the same amount of money is invested passively in each IPO after the first day of trading, i.e., we calculate buy-and-hold returns for the sample of IPOs (excluding the initial return) and compare them with the buy-25 See Brav and Gompers (1997) for a more detailed discussion. 26
See Blume and Stambaugh (1983) , Roll (1983) , and Conrad and Kaul (1993) .
and-hold returns achieved by investing in two different benchmarks. 27 Specifically, we calcu- In addition, because the distribution of long-run abnormal stock returns is positively skewed, we report the median buy-and-hold abnormal return. In this vein, the simulation results in Kothari and Warner (1997) and Barber, Lyon, and Tsai (1999) show that standard tests of long-run performance are often misspecified. Therefore, we again test for the significance of the BHARs using the bootsrapped application of the skewness-adjusted t-test as described above.
29
[ Table 6 : Buy-and-hold abnormal returns] Table 6 shows the buy-and-hold abnormal returns for up to 120 months of secondary market trading. Relative to the Swiss Performance Index (SPI), a broad value-weighted market index, we find significant underperformance during the first month of trading. After two and three years of trading, on average, IPOs show almost exactly the same performance as the broad market index. In this respect, our results are even more pronounced than those in Stehle, Er-
27
The reasons for using equally-weighted portfolios are twofold. On the one hand, severe data limitation in the 1980s and the early 1990s makes it virtually impossible to calculate value-weighted portfolios for Swiss IPOs. On the other hand, when investing according to the market capitalization after the first day of trading, the sample is dominated by very few big issuers. Specifically, the ten biggest issuers account for more than two thirds of the issued capital. 28
To the degree that the IPO betas are higher than the betas of control portfolios, computing abnormal returns without explicitly adjusting for beta differences results in conservative estimates of IPO underperformance when the market risk premium is positive. 29 In another line of critique, Shumway (1997) notes that the U.S. IPO data from the Center for Research in Security Prices (CRSP) exhibit a survivorship-bias due to delistings. Since we explicitly account for nonsurviving firms, we do not expect this problem in our sample.
hard, and Przyborowsky (2000), who find that German IPOs exhibit only a moderate degree of underperformance after 36 months of trading. Furthermore, their results are only on the margin of being statistically significant at best. However, increasing the observation period, the performance of IPO stocks sharply deteriorates. For example, after five years the average BHAR is -26.17%. This is similar in magnitude to the results in Ritter (1991) , Loughran and Ritter (1995) , and Brav and Gompers (1997) for U.S. data, among others. After 120 months of secondary market trading, the average underperformance even increases to -173.46%.
While economically large, the statistical significance of this underperformance is extremely sensitive with respect to the sample constituents. we again apply the skewness-adjusted test statistic and combine it with the bootstrap procedure as suggested by Lyon, Barber and Tsai (1999) . Column 6 shows that the underperformance for the first month of trading is significant at the 10% level. Beyond the first month, however, bootstraps of the whole sample do not reveal any statistically significant underperformance for Swiss IPOs, as compared to the broad SPI index. However, these results are heavily driven by some few extreme performers. When the best (Phoenix Mecano, +752%) and the worst (Omni Holding, -571%) performers are excluded from the sample, we document highly significant underperformance for a holding period of 96 months and beyond.
Similarly, when we exclude the three best and worst performers, the underperformance is significant for holding periods of 60 months and thereafter. Our results, therefore, fall between those previously reported for other countries. Similar to Stehle, Erhard, and Przyborowsky (2000) for German IPOs, but in contrast to studies using U.S. data, we document only modest and mostly insignificant underperformance of Swiss IPOs up to 4 years after the first day of trading. In the very long-run we find evidence that Swiss IPOs severely underpeform the market. In this case, however, the bad-model problem discussed above might impose sever inference problems.
Previous studies for the U.S. have indicated that the long-run underperformance is not an IPO-specific phenomenon, but rather affects small companies with a low book-to-market ratio (e.g., Brav and Gompers, 1997) . Therefore, in a second step we use an alternative benchmark to measure abnormal returns. 30 Specifically, given that IPOs tend to be smaller firms, we use the Vontobel Small Companies Index (VSCI) to account for the differences in market capitalization. Surprisingly, we find that hardly any evidence for underperformance remains. Column 7 in table 6 shows that, after 60 months, the average BHAR is actually a positive 11.56%. Again, it becomes negative only in the very long-run. The median BHAR is much lower than the mean, indicating that the distribution is skewed to the right. But in this case, with the VCSI as the benchmark, the bootstrap procedure for the skewness-adjusted teststatistic reveals no longer any evidence for either significant under-or outperformance even for the very long-run. Only after excluding the two best and worst performers, we find some evidence for underperformance in the very long-run. Overall, these results provide little support for a distinct IPO effect. Specifically, the poor performance of IPOs is not due to sample firms being initial public offering firms, but rather results from the fact that they tend to be small firms. This result is also consistent with the observation that there was a reverse sizeeffect on the Swiss stock market.
Due to severe data limitations for the IPO stocks in the early sample period, we are unable to cluster the sample stocks by their book-to-market ratios. Nevertheless, we can analyze whether there are differences in the performance of Swiss IPOs on the basis of the size of an issue. In figure 3 we group all sample stocks into size quartiles; depending on the issuing volume, figure 3a shows the corresponding mean BHARs and figure 3b the median BHARs relative to the Swiss Performance Index (SPI). Confirming the results by Schuster (2001) for a sample of pan-European IPOs, but in contrast to the findings by Brav and Gompers (1997) for U.S. data, we cannot detect a size-effect across our sample of IPOs. We conclude that underperformance of Swiss IPOs is not driven by the smallest quartiles of firms. In fact, small issues exhibit even a slightly better performance than big ones. This is consistent with the findings of Kammermann (1997) , who reports that there was no no significant size premium on the Swiss stock market for the 1985 to 1996 period. If anything, there was even a negative size premium in up-markets, where large firms outperformed small firms. 
Wealth relatives
Following Ritter (1991) and Loughran and Ritter (1995) , we also measure the secondary market performance using wealth relatives. In a first step, we explore how the sample of IPOs performed relative to the two benchmarks applied above. Specifically, the security-to-market wealth relative, denoted as WR i-M,T , is computed as follows:
A wealth ratio greater than 1 is generally interpreted as the specific IPO outperforming the market, whereas a wealth ratio of less than 1 indicates underperformance. 32 In a second step, we explore how the benchmark performed relative to the sample of IPOs by computing the market-to-security wealth relative, denoted by WR M-i,T . This wealth ratio is the reciprocal of the expression in equation (6). Table 7 displays the development of both wealth ratios for holding periods up to 120 months.
Again, we use two different benchmarks, the Swiss performance index (SPI) and the Vontobel small-cap index (VSCI). Interestingly, the results are quite different, depending on whether we use the security-to-market wealth relative or the market-to-security wealth relative to assess the secondary market performance of IPOs. For example, after 60 months the average security-to-market wealth relative of our sample stocks is 0.7763, indicating that, on average, IPO stocks underperformed the SPI by 22.37 percent (see column 1). Instead of asking how much IPOs underperformed the market, an equivalent approach is to investigate how much the market outperformed IPOs. A first guess might be 28.8 percent, i.e., one minus the reciprocal of the average security-to-market wealth relative. Our results in table 7 (column 8),
however, suggest that after five years of trading the SPI, on average, outperformed IPOs by almost 100 percent. The huge difference between the security-to-market wealth relative and the market-to-security wealth relative is attributable to Jensen's inequality. Specifically, 32 Note that this is an accumulated wealth ratio, i.e., the wealth relative between two accumulated values is the ratio between the wealth W i,T of investing in a security and the wealth W M,T of investing in the benchmark after T periods. In contrast, Ritter (1991) and Loughran and Ritter (1995) use averages in both the numerator and the denominator. Jakobsen and Voetmann (2001) argue that this is not appropriate, because the wealth relative is log-normally distributed.
higher cross-sectional volatility of the wealth relatives will lead to more dispersion between the two values. Accordingly, Jakobsen and Voetmann (2001) suggest to adjust the wealth relatives for their cross-sectional volatility. They assume that the security-to-market wealth relative follows a log-normal distribution. Accordingly, the logarithm of the wealth relative is normally distributed with transformed mean T T ⋅ α and variance T 2 T ⋅ σ . The expected mean of the wealth relative is then given as:
The expression in equation (7) shows that the volatility component implies an upward bias on the average wealth ratio, which is always positive and identical, irrespective of the wealth-relative measure (security-to-market or market-to-security). To assess the unbiased long-run security performance, Jakobsen and Voetmann (2001) Finally, panels C and D in figure 4 show the decomposition of the security-to-market wealth relative and the market-to-security wealth relatives, respectively, using the VSCI index as the benchmark. Again, the volatility adjustment reveals that the usual wealth relatives exaggerate the performance of IPOs. The statistical significance is assessed in panels C and D in figure 5.
Using the small-cap index as the benchmark, the underperformance of IPOs is only significant for the very long-run. Specifically, at a 5 percent level, the underperformance is significant only after holding periods of 90 months and beyond.
Robustness tests
The results from the previous sections are confirmed when we use alternative methodologies to asses the long-run performance of Swiss IPO. Specifically, we apply the CAR approach as 35 The confidence intervals are computed using the volatility estimates from equation (9) and assuming that the marginal estimate of T ⋅ α is t-distributed at time T.
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suggested by Fama (1998) and Ritter (1991) 
Conclusion
We present fresh evidence for underpricing and long-term performance of a broad set of Swiss IPOs from 1983 to 2000. The Swiss case is interesting because of many institutional changes that have taken place over the last few years. Firstly, Swiss firms changed from fixed price offers to book-building. Secondly, following the new economy euphoria starting the late 1990s, a designated growth segment has been established on the Swiss stock market. We report that the average market adjusted initial return is 34.97%. Looking at the different market segments, the average market adjusted initial return is 11.32% on the main segment (over the 1994-2000 period) and 38.98% on the SWX New Market (over the 1999-2000 period). The differences are statistically significant. Our results support the ex ante uncertainty hypothesis, the signalling hypothesis and, to some extent, the market cyclicality hypothesis as possible explanations for the underpricing phenomenon on the Swiss IPO market. Compared to fixed price offers, we find more accurate pricing when book-building is used. We also report evidence for lower initial returns under increased competition among investment banks.
Previous findings for U.S. data indicate dramatically poor long-term performance of IPOs.
This has been interpreted as IPO investments being hazardous to investors' wealth. Our results suggest that this warning may be exaggerated, at least for the Swiss case. In fact, we report significant underperformance using a broad market index as the benchmark. However, underperformance tends to be significant (both in absolute values and in statistical terms) only in the very long run, i.e., after 4 years (or 48 months) of aftermarket trading. Even more important, underperformance tends to vanish when a small capitalization index is used as an alternative benchmark. We interpret this result as indicating that underperformance is not an IPO effect. IPO firms tend to be small, and firms of similar size that have not issued equity 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 1983-2000 1983-1990 1994-2000 1994-2000 1999-2000 All The t sa -value is the skewness-adjusted t-statistic suggested by Johnson (1978) . We report the bootstrapped application of this test statistic, following the procedure by Lyon, Barber, and Tsai (1999) . The z-value is the test statistic of a sign test; the null hypothesis is that the numbers of positive and negative initial returns are equal. (119) 9.93*** t-values are in parenthesis underneath the coefficient estimates. "H" indicates that estimates are corrected for heteroscedasticity using the White covariance matrix. *** denotes statistical significance of an F-test for the joint significance of all proxy variables on a 1% significance level. */**/*** denotes the significance at the 10%/5%/1% level, excluding the best and the worst performing IPOs. Similarly, °/°°/°°° and a/aa/aaa denote the statistical significance at the 10%/5%/1% level, excluding the two and three extreme performers from the sample, respectively. 
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